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(54) DRIVE CIRCUrT OF LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simultaneously realize a 
highly precise voltage output, high speed drive and low 
power consumption with simple circuit constitution. 
SOLUTION: An output circuit 4 is constituted of an 
output circuit input terminal 8 inputted a selected- 
voltage of a selective-circuit 3, a drive circuit output 
terminal 9, the first voltage source, the second voltage 
source, a switch 12 connecting between the input 
terminal 8 and the output terminal 9, a PMOS transistor 

1 1 whose drain is connected to the ground, gate to the 
input terminal 8 and source to the output terminal 9, and 
the switch 13 connecting between the output terminal 9 
and the voltage source VCC. By controlling the switches 

12 and 13, three steps of drive periods of the first drive 
period precharging the output terminal 9 to the 
prescribed voltage by the voltage source VCC, the 
second drive period operating the transistor 1 1 as a 
source follower and outputting the voltage to the output 
terminal 9 and the third drive period directly outputting 

the voltage of the input terminal 8 to the output terminal 9 through the switch 12 are provided 
to be driven. 
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fflfiaas*iai»f*. «rSB3B«H»-ca«**tfc*s*A* 

^SttABBAaSH 5 -** WfiBMBBfflaMFP*:. « 

<d mmmo) m i^mm * ^ tr * 2 «> x * ^ c £ £ 
ftMsKttaaBitBB. 

AW?0>»E*fMa* 1 0>x-f LTWHEMB 

»»w**rr** i*#3iifB*w>* ?ss*^^ao>^si 

lWE*««BE**^«^±**3lxfc1tflE«>*^eK 
S«*nf= WE*A* L"CBfM«)«EE*B[»lHl»tfi^iSSS 

i<d*ee**. »2 0>«be*£* mmm^mmxjj^ 

fmf v^Hh7>vX^^, KUY 2 <D 

mEE^lc, y-h^friBa3*ii!BA*S*^. V-X# 

yX^^-«!:^^«. »»*3K8«a>B»B 
igI&SIBtl£, MIH^73lilBA73^- : ?-(DmEE^ttriBX-i'^ 



aa«^S6«o>ffi»B»* 

[81*315] 1Bffi^*«EEi£«^Rtt. I3 01S^ 

I^SaS^fcStSfft^SA^^i^BEBa-e*^* It* 
H1 £fc(£3iEi&a>. &A«CTgXa>BttBBfr. 

k (k=1. 2. -n) 33«fct;iEVkA^?>lEVok 
fltWi ni©i«lKV k + V o k (k=1, 2, 
n) ta*-r**»t. lMBn«<D«BEVk*fcte 

Buian^coMSlimEEV k+v o ktfas2]$*i&3HliVE 

Sfc, f&iBn^<D*t#lWEV k + Vo ktDfflB^flWE 
& toMFFOa 73 £S£ 2 <7>x -< ? * 

|»*a[1*fctt3 2B»fl>. ^^^SCO^ISIH} 

[O O O 1 ] 

^ AKBis , ic©?«aa^«a>sg»B»i=ia'r«- 

[O O O 2] 

Ih7>v^ (TFT) £K«Lfc¥»f**«<fc* BB 

±m~i^<»mats:nm&m&Lt=.ftfa&SLk, ceo 2 
*y, x-r tft s «»t « c 1 1 

FT^t7ttS«w^is m^m^f3##^ttfc 
*ur**«ti=«Bfc3i««*ta*=^^y* ^-c 

[OO 0 3] Z (D J: ^ \Z)&MigLiKmmZ^r—$i% : £'fr U 
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c^ilig^ h »J 1 A-eMlfcBSIE 
#^^zticcfcy^-^ari:<o£ii*ma«e>o^t»ia 

S9tfc-#-<03&«H 1 6 01 2 03fWi1 7(DB3<D^ 
3?E#! (#If 8-27623) XfoZ>o %Z2(V'&&ffl 

(H 6) lijgftx h U >^ 1 A-e^LfcBBWE* 
SKSsl» 3-elRLtt^7>^7 tfiME L T 1 t*— * 

*»«5icib*-r-6iEaiEij»T?fc*p zwKibiafttt* 

T?^£ 0 *3©ft*«l (HI 7) lig^H3 1t4 

jS«frfc*BE£¥*ttX-< vf»SWi , SW2 , ■ - 

• t SW n+ 1 T'llRltMOS h7>vXn r©y~ 

fritiELfctE^v- xa^afcyasLTasa-r**® 

[0005] 

[0 0 0 6] L^LWbH0f» (HI 4) 0>« 
Sax h'JV^l AflafcaaW?* y BWI«BE* 

ai^^a>x^iimaf^i:"cai^>r>t 0 -^>x^m 



y><f 1 A<Dtfi2i*r >t°— yvxi=«fc 

< *««tt#-S<D**r*««* h u >^ 1 a 
i=*fc*«3W**<*y* ■BH»i=i3W-*iMi«a 
ifi&tt &tl^o mMttfo £ o 

[0007] — K2 0)«3iHH (HI 6) 0*** & 
»XMJ>$M A ICStT «3E t "r—5&<D3Zl&m\^ & & 

[0 0 0 8] *3©ft*fl (HI 7) -CI*. f&tttR^Pf* 
MOS H7^^l^^>f-^tM 

tt«W*H*«:fal±']*£L*. L^LMOS F-^VvX 
«»lsis»**«Lri3y. -tiDfcttHlbHB©*!** 1 !! 

mtzmm.-?& :: 1 1*« u&*o/=o 

[0 0 10] *«flO>BWI4. «*3B:ls!»»*"eK»ft 

*mBEtti*. mis ®aa«*^i^i^it^a 

[0 0 1 1 ] 

*-r*ffl*H»A**Ft. «kMtHft*?£* mi 

[0012] *«wa>S81fi««^*^l** fctiAlaJBtts 
ffl (DX-f 5ff6J:WlZ©X-f7f*IW*W^fc 

ic*y. »2<D«ffaBi=j:yB»H*aj**P*Bf5fc«) 
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*l££tiia*-aB2a>Bffl»H«£* ffl^laiaA**^ 
mffi^mJlBm 1 CDX-f **** L-CBBBBfcbAWFI- 

mita^-r^m 3 <ow.mmm<o 3 ^oigD^^^wr 
[0 0 13] **K<o*2fl!)a«a^K«a)tt»isi» 

14. Wfc©«BEt**r*»«WEE*«Wi:* *B« 
*BJW*BJKEB±* 3i«EI»t!a«**tfcfUEtA 
»«*ai*Ba>BMS»f=:fci*'T\ ttJ*ElB 

BBBBa***?-^ »ia>«BEB** B2cd 

- hMUABBAftBT-lc* v-^3fi«R«Effl*«HF- 
SBz©*EEB^ h*ftH*BBA*«HPI=* V— X 

[00 1 4] *»B©*fcB*l=*4x«* tiJABBtt* 

<t LTBf***TB»BBa*B*fc«E*ffl*"*"** 

it Lt B»BBaJ*«^F!-K«aj*-r^* 2 (OBBBB 

[00 1 5] **W©3HSB»^**ttf. *««£E^* 
¥J£f4. l30tE;It, B4a>«EEBfc* !30fE 

¥BI4* n|0lEVk (k— 1, 2, — n) fc£T/^ 
EEV kA^SEV o kt£tf-f*tfcnfiO>*l«I«BEV k + 
Vok (k=1. 2, n).*<feSW*#«** n« 

©BEE v k &tzl* n B<D*f&8bBEE v k + V o k MBA 2 
*i^»tt«ffi***«Ui*«^^- nB©BBEVk<D* 

^S<b. nM»«ilEVk + Vokfl>mE4* 
^^ai^^ :: F-^tB*^«P't^B2(DX-<^^^ 

[OO 1 7] **R<D#»S»gB"r*p <tfe. K 

oi^TWH-i-*. *fc* a*?BBTfBRb-Cffl*BBf=: 
A*-r^ff*a>BB«EEtVk. ffl*B80)nfvW 



[0 o 1 a] *?\ « 1 «)B»»3kBB«>BBBBI::o 
2 0) BttBR -e» 1 0X -f s> ^ £ iS% 2 a) x -f ^ 

^*3t-^-r*t* B«HB*B«LfcBMiEEVki** 

mm (Vk-VT) jft^BBB^tB^iSST-S^LTT 5 — 

Bl«)«BEBi:y«W*B*#i. ^-^BmSfcBEE 
(Vk-VT) ttifi*^KBfcB»r*- 

B3©«BJiiB-ettBia)x-f v^**^ B2©^-r 
nmEEv ka<sg i ^x^ ^f^uf- ^fSKS&as 

BB5 8 — 1 *»»«ffc:ffl***i*«>-e* B3 0>B»»BI=: 

feitsBBB*i*««x h y >mhj*^ > tr-*>x 
ctaj^-r >e— y>xtf»*y. »3a>B»»Bi=fc 

« 3 ommnm-eiz l # i^bbbe v t ej^<omiEM £^ 
B-r*«it-c*y. «oB*«*ttiB»*#<-cte 

h y >y<D«s;B*a:K«** < L~t*£&* h y >4f i= 
»rra*wx.*-**«T?** Bis®Ba>^RS*^fs 

M-T^^^^T^^c ^©*3f=3«Ba)KBBBtB 

itr 1 mJiMWi&mm-t&^t y . itUAanit» 
j: y ai:&s;h*BffiSBttaj:M"* - y«ra* 

B*«:fl|fiET?B»BB*S8Si-C#* iSt^WlAtil 
[0019] B2a>j«aa^Kaa>BBBBl3-3i\T 

a)«»*^»«a>B»BKI=:i3i-f«B 2 0^11)^1^^ 
i;* 3 ©eWBSKDftffl t Pl»i?ft « . £rfcB2a>jSa 
B^BBOBBBB-ett^'J^-v— ^tttfaffl:^. 
^^14. Bi<DB»J«ra!cfc^rffi*«£E3&<tttb*BW 
|z*3lt-6ffl*«EEJ:y*S5^»^l*n^-v^Bh5> 

m*BB*B»-r*-^i-«ty* im*)iw4#t^ 
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[0020] m 1 <D$t&mtktmLt~m^. *mw\z& 

o#*tfjE-r-6«fcd35:*tjElBlK»ii&S«:<. HB«J*# 
B*"eRIWM "C * § - 

[0021] 

[o o 2 2] m 1 {£*3£SH0>m 1 <DSK<0«5»Dj8ft* 

[0023] ^Stt^BO), jSES5MSfia>B»iaB 
I^lEVi , V2 , • ■ - . v n ^Hi^-r^^ 



[0 0 2 4] *««EE^«BBl liftft*?- 

0 1 T*I*a«lHlK3 J:tf£K*®B4 tt 1 r-SB^ffi 

£i£it£o ffl*lI»4r*as*®BA*i» ; ?-8i:K»IsJ» 
UAMT'Q £ pf-V^HMOS h^>i>X£ <»«P 
MOSh7>vXn^t) 11^7f12fi*tf 
X^f>Vf 13^i^^ e PMOSh7>vX^11 

2(im*0BA73^ : ?-8i:|gl6l5lBm*^9 

iElv c ca>wii=»***t-CL>*o 
[0 0 2 5] B2f±iaia)lHl»««f=:*5lt**1^SE» 

*f ^ ^ (OttM $ t? 3 o 
[0 0 2 6] 

Ml] 







T, 


T a 


T 4 


T s 


T, 














X-f 






^> 






X-f 3^13 


*> 


*7 


*> 





[0027] jBlT=:4il-*-^^"CBIW&at«*fcKB 

1 1©l§^ME^VTiL, mS^VCCO^mEEV 
ccSvcc>vim 0 ^1Ti m-fyfi 3 
^^vfcLr. ^fif-^itg5SlEvcci^ 

mos h7>vx$ i i *3t-^*i±rfc<, *fc* IE 
vcc^b bb 2 ^ftgt^aa u & ? i-s 

(DBBft^y^^-^WBirB-r. 2fcf~. JBBT2 T?f* 
BR@B 3 f Z £ L*T A y * S 1 <D^r v t uxiil 
EV 1 £jStRir£>o fUPMOS 1 1 <0 

2. PMOSX^^fl 3t^t7lct§tPMOS h 



»Blc»«**i. 1f-*«*«5©lEliVCC^6 
ft*l=«TLT»EE (V1-VT) lcJGr5< 0 

Bftffi 5 eBB** «BB * h 7>^^IH!lSB tk 

ia-r 0 sfeic. mmTz r-x-r ^^1 zzx-^-tzt. 

PMOS h7>v^ 1 1 ttsf-^U iHIEV 1 £X 
-f 2£ttLTB«i7*— *B**5fcW*L"Cl 
fflABBtBT-r*. B«::a*3l=B!RBB3a>ai* 
*BB1 7 s — *B*«5(cffl*"r«»B*B«B»BB 

4 (D^y^^— 5?«B"CI*1 f-^M«5SlEVC 
ClzzfVJ-'r—VL* T5 0) h^V^A^BBJHBTfB 

HE V n L t 1 itS 5 flfE (Vn- 

VT) ^miiC T 6 ©MB»»BtMHEVne 
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[0028] z<D£5fcmW}-j5y£$:'n5 ^tl^y. h 

v p ry 1 1 £ ^ T i*%<»^mm\z&& j &?&<< > tf 
L^*iEVTa)»s^*e»-rst£ifej:<. 

# (VCC-Vk) <~VTG)i#«£. h7>vX^11 

*«ffi»ttL*tHI«EEVTJaTI=<i:-3Tt^4a)"C, B 

ft, I CPbI"^ I CW0PMOS h7>^^<»L^^B 



[0029] H2-cii«E«vcc4«-ga)»^ 
£5*Lfc#. ffl*«|H=fi:fc«BEVCCa>U^*Kx 

comi£&^it$&z>n2<DmMW-z&> ; z>» a3j*moE 

BVCC<0«EE*VCC 1* VCC2^1 ^2 
fcffU VCC1>Vl>VCC2>V n tLfc. 

[0030] *fc, *S«^«l=:fct^-c. h7>vX^ 

vzt* b«k»«m i^mm l *t rtti i* & t, & i^mm 

[003 1] gi 4 (±**ffl<Dm 2 CDHlSO^O^a 

35M£afl>BM0B«>«JSB-cfc£» I*B 1 1- 

^SLMTPMOS h7>vX^ 1 1 ^nf^^iMOS 
h7>y^$ (aiNMOSh7^/X^M) 14 

[oo3 2] H5i±a4 0)®»flt*r=fc»t**ia)S[» 

[O O 3 3] 
[*2] 





T, 


T, 


T 3 


T 4 


T 5 
















X'f 5/^12 
















*7 







[0034] il^tti2i:l^*(?, T1 feWT4 
[ O O 3 5 ] i6 (i^f|0J<?>m 3 0>**<Dra»<D»«* 

3fSSo>b»bbgM»jSB fc * . 
[0 0 3 6] *Stlt»ttl*aiAia»4a>^Ki. 

<D&WLmmtm#v. tt*BB4i*d^B»A*«*-8 

1 5 £ PMOS b=7>l>^ 1 6-e^^$tl^)o 



MOS h7>vX^ 1 5 CD KU-f >£«ESRVDD|:i, 
tt^.9|zS«L, PMOSh7V^16fl)Kl/-f> 

BBBBS*«H : F-9!=SaELfc : feOT*fe*. 

[0 0 3 7] a7l*a6<DlsiB«mi-feit4iSi^i^^ 

[0 0 3 8] 
1*3] 
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T, 




T 3 




mamma 








*7 




*7 





[00 3 93 iaTc^fc^t>rigii]^^#i^i 

-f& 0 t£$$^ NMOS h7>vX^ 1 5fcJ:t/PMOS 

vtWo ti i*h^ v^x^nunn^ 

TPiiiffv 1 NMOS 1 5fc 

^PMOS h7>vX^ 1 6©<f— M^mEEV 1 

>s*x*i eitt-y-tz. fitif-^«^50>i 

ffitt*ai=:±»L-C«ffi (Vl-Vt) Ic3ftr5< e T 2 
s h7>vx^ 1 K^>i>x£ 1 6(i 

t7U mmnmv 1 1 -r— ^ 5 icaa l 

Vn^IR^3-eI«t§^, T3 h^>v?X*Sg 
ISflt'NMOS K7>yX$ 1 5A<t7L, PMOS 
F7>v^16M>^§o f Ltif-^Itf 
5 0lE(^il«TLtlE (Vn-VT) 

"T^i:. NMOSh7>^15fcJ:tfPMOSh7 

>vX$ 1 ett^U PBBHIEEVn*«B:«l 7*— 

[OO 4 0] ^(DJcd^iS^^^-^f^^y^ h 
7 VyX^ lilllt'lj: h7 >y^^ ^ v-x^n 9 ^ 

^foTt^^co x*mm iz^it-rm^ > t? - * > x -es^ 

//NMOS h^Vv^X^ 1 SffcttPMOS h7>yx 

£ 1 ecou^t^WBEaXfe^tt-fcy^*^*^'*- T 1 

ifcd:l/T3 ©S7>yX^I»1IC^tNMOS h 
^>i?X£ 1 5J3WPMOS h^V^XS* 1 6CDM77 

[0041] SR 1 a>*»^«© 



L, ffi*«EA<«as*J«IB!tfc«t*ffi**BEJ:y*«^ 

^uf^tpii^ »fitxK-y v^a>»St«***< l. 

[0042] uefc&iM:. NMOS h^vvx 
£ 1 sfccfctf pmos h7>yX^ 1 6fl)KM>^I 

[00 4 3] z.<d±?\^ *mmMMx*\z. mm^mm 

[00 4 4] 0 8f***^o>ai4a)S6JIUKfBa>aft«sF: 

[o o 4 53 ^mmmmommmmt. m 1 (omm^m 

t-»atALfcHB"C. a«0»3fcJ:tfai*EI»4a) 
«MtlMl £PMh?fe«. Risirfcivc. H1«M 

WRW SI5lllM»lfc««^ ^^^»«^* * 

SXhU>V*^2nl «IL,n. 

m^mm^ (vk+vok) £ u jsswEvk^fci* 

ffiWlWK (Vk+Vok) Sffl^^SMMUEIftSL k 

cvk+vok) $4*tsftaxh'j>^»«« 

W^vfSWoktlMU C*t&0)X-f 
»-T-5z:^:fc«fcypSBI«EEVk*fcl*mE (Vk + Vo 
k) *PBll*EiaLklcffi*-e**J:5l=1llja"^*- - 

X-f ^»6!=telvCI«WlBEV*U 

01, 102. 1 03. 1 0 4tt5 0 
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[oo4 6] m9i*ma<D®mmm~isifz>mMm : £™ 



~ 1 O40^1^t^fe^ o 
[0047] 
[^4] 





Tx 


T, 


T 3 


T« 


T 6 


T, 






Si 






X-f y^lOl 






^x 


*-> 


X-f 5^102 








*X 


X'f ^^103 










X'f y^lM 




*7 






X-f >y^l2 












X-f 5^13 




*7 







[oo48] MTz.Hi^m^i^Tmmx&^W't&o 

Milk T 3 fe*tfT6 ttWRBB3flDa*t«»lT- 

2 [n^iimEE V k * ffS^J-T £ £ 5 ? ^» 6 «««p 

-/^si£<:*->£:$:££. PMOS h7>vX^ 1 1 CD 
MCfcM&WE (VHVoD 3!)</W7X^k 1 
x— £ ftftff 5 (DfUEIi^y ^-V— S?«BEV c cfr 
EE (V1+Vo1-VT) lcftaiz«T*T*. fLtT 
3^^101, 1 0 3«:^»H«EE^tti*«»-r 

^x-r^^^r^-v. x^f^f 102, io4^i?a 
mmmtm 2 ©^EEiiMtems^^BismBE^^i y 

«IC T5 T?«BE (Vn+Von-VT) T6 "t?Pg 

o>& o nm&fi^fro z:t\z * y. no)t»i^ 



PMOSh7VvX5H 1©l#l^IEVT!i 
V o k fi^TCD k LT-feWmzW'fei- £ ^ttfT* 

ton&i* (vk+vok-vD -t?&&<z>-e. fftmom 

■«ffivk#ifi*-e*aicB«i-r*c:fc3^ne**o H 
(DMfi^»-ei4a»e»»iwi*PMos h7>vx5f 1 

*sas»«-ci*vo ka>»£ic«fcy. m^sgifc 
tax h y >^ica^-6*»*W7tTK»@»©5B«** 

[0 0 4 9] NMOS h7>VX 

[00 50] mi (o^mMmt^^m^omMMm 



(9) 



10-301539 



MOS h7>vX^ 1 1 JNMOS b^>vX£ 1 4fZ 

(01, me % ma) icftffcu ^♦u-e*ta>WIIHBr= 

oic^-r 0 mm® mi o\t 
hi. me. 0 8O)®»st«*»-3i , x— ^«ffi»B» 

vfrfcivc^I&IslBi oa>tf*0>.*EEai[vccli«a8[« 

J±VDDlZ^Ll^<fc L. VDD = 5Vtt^ 0 S 

MSB i oa>*r-~$m&m^<n 1 aj*»lMi44 o ju s t 

t£0. 5V. 2. 5V, 4. 5V0)3U^<;U^L. 4. 
5V©tO««»3^&*1 tti*»WI4 2. 5V. I2tf* 
gfjPal&O 5V, *3ffi**ffli!l42. 5V. «4{ti*j|! 
MI44. 5V*1>-f*IUi:UTB*-r*«fc3l=«»t" 

S1E0)1LSB (4 0mV) Ml^illt^^^ 



sx h y >yicsit*i-5«a*5 cfcxx 1 7— $»nffi<o3m 
m& * *3B*m*-e* y. i « <ommmm 

[0 0 5 2] *56WjtO)tt:«SfT-5fc«). mi co 
(116) lzoiNT^^O)v'S~LU--va>^ 

fr3o *i©«*«i=tet^T. ttstxhyv^i o// 

5 tt* 1 fe&fflO v 5 a. U—v a >lz «fc ^fflJbX^H-e 

(SUMMD Hi 1 te* 1 (HD i~fcJ±£ 

lU--f^;u (4&*^rp1) ©f-^i^tE (Att) 

J;r;SlIEv d DtaSJtt^i* p (*») 
*»^H-e**« BibSH'MilsSfcx h y >yfcat-r*3E 

Sl=10^AfcU PMOS h^>5?X* 11fl)lt 
l^IiE$VT=™0. 5 V^Lfcif^tffc^o ItB* 
HnCJSH-^mk* -f 5 >^£il 5 fC^-fo 

[0 0 5 3] 
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